To estimate the prevalence of blood donation and factors associated.
Donating blood is an act that can save the lives of thousands of people worldwide. In England, in 2004 one million of lives were saved or improved by a blood transfusion. In the United States, also in 2004, four and a half million of deaths were avoided due to this act. a In Brazil, there are no available data about how many people die or suffer some other type of damage due to the lack of blood or blood products. Estimates from the Ministry of Health indicate that 1.8% of the Brazilian population voluntarily donates blood every year.
b However, the World Health Organization (WHO) advocates that 3% to 5% of the population should donate blood every year, which would be the ideal rate for maintaining a country's stocks of blood and blood products at acceptable levels. Turning people into loyal blood donors -a term referring to at least two donations per year, according to the National Health Surveillance Agency (Anvisa) c , -is an extremely relevant issue, since increasing indices would raise the absolute number of donations coming from donors who are known to be both healthy and suitable.
In 2005, a wide national study d about the profile of Brazilian blood donors was carried out including just blood donation centers.
The objective of this study was to estimate the prevalence of having ever donated blood, blood donation in the previous year and loyal blood donation and the factors associated.
METHODS
A cross-secional population-based study was conducted in the city of Pelotas, Southern Brazil, between October 2007 and January 2008. The study was part of a larger project that evaluated the health and behavioral exposure of the adult population of the town. e Sampling was done in multiple stages. Of the 404 residential census tracts in Pelotas, 126 were randomly selected, with a probability that was proportional to the size of the tract and ordered according to the income of the head of the family, in accordance with data from the To calculate the size of the sample, a blood donation prevalence rate over the previous year of 5% 3 was estimated, with a 1 percentage point margin of error, resulting in a sample of at least 2,504 adults, aged 20 or more. Despite individuals over 18 being capable of donating blood according to the Ministry of Health, a lower limit of 20 was used because this is the start of the adulthood, according to the WHO. To study associated factors, the highest value encountered relative to the variable marital status was 2,823 people. The number of individuals included in the study, however, exceeded the number calculated for the sample, in order to meet the demand of other studies that formed part of the research consortium. For all associations a level of significance of 95% was considered, a design effect of 1.25 and increase of 10% for possible losses and 15% for controlling potential confounders. 7 Individuals who were incapable of replying to the questionnaire because of mental problems were excluded, as were those in institutions (rest homes for elderly and prisons) at the time of data collection.
INTRODUCTION
Data were obtained by means of a standard and previously tested questionnaire, comprising several questions on health. Three outcomes were considered: having ever donated blood, donation in the previous year and a loyal donation pattern. Individuals over 65 (N= 358) were excluded from the analyses of the outcomes loyal blood donation pattern and donation in the previous year, in line with guidance from the Ministry of Health which establishes the age group for blood donation as being between 18 and 65. The outcome was obtained by means of the self-reporting of the respondents about having ever donated blood and in the year prior to the interview. Information about loyal donation was obtained from the response to the question about how many times the individual had donated blood in the previous year; it was defined as being at least two donations in the year prior to the interview. In 10% of the randomly selected sample a The Epi Info version 6.04d program was used for double entry of the questionnaires. Data analysis was carried out using Stata, version 9.0 statistical package. Poisson regression technique was used for gross and multivariate analyses, with control for the sample design effect. 7 For the multivariate analysis, a conceptual hierarchical model was designed, in which the demographic variables were located on the first level, the social-economic variables on the second level and the other variables at the third level. The statistical significance of each variable in the model was evaluated, using the Wald test for heterogeneity or for trend (when appropriate). Initially, each block of variables of a particular level was included in the analysis, with all those variables with a value of p≤0.20 being maintained. The variables at an hierarchically superior level in the model or at the same level were considered as potential confounders. 13 The level of statistical significance considered was 5% for two-tailed tests. 
RESULTS
Of the 3,180 individuals eligible for the study, 2,986 (6.1% losses and refusals) were interviewed. Excluding those who did not fulfill the inclusion criteria the final sample consisted of 2,956 individuals, of whom three had no information about blood donation. The sample design effect for the variable donation in the previous year was 1.15 (intraclasse correlation coefficient of 0.005), and the kappa coefficient was 87%.
The average age of the interviewees was 45 (standard deviation, SD= 17). Of the individuals studied 56% were female and approximately 80% were white. With regard to marital status, 63.2% of those interviewed said they were married or had a partner or were in a stable relationship. The average number of years of schooling was 8.7 (SD=4.3). As for socioeconomic level, around 45% belonged to economic class C. Approximately 80% of the interviewees reported having some kind of religion. More than 70% knew someone close to them who had already donated blood and almost 25% of the individuals considered their state of health to be excellent or very good. As for blood donation campaigns, 80% of the participants said they had seen or heard about many campaigns.
The prevalence of having ever donated blood was 32% (95% CI: 30.3;33.7) ( Table 1) . After adjusting for confounders, it was observed that donation was 2.3 times higher in men. There was an increasing tendency to donate blood according to age (greater for the 50 to 65 age group), schooling (nine or more years of education) and economic level (1.4 times greater for economic classes A and B together and 1.3 times greater for class C). Better self-perception of health also tended to increase blood donation. The other variables proved not to have any association with having ever donated blood ( Table 1 ).
The prevalence of blood donation over the 12 months that preceded the interview was 7.7% (95% CI: 6.8; 8.7) ( Table 2 ). It was observed that blood donation was 2.5 times greater among men and almost twice as high among young adult men (20 to 49), but with a decreasing tendency according to the increase of age. Skin color and marital status were not associated with blood donation, either in the gross analysis or in the adjusted analysis ( Table 2) .
As for schooling, in the gross analysis, blood donation tended to increase with the higher number of years of study. However, this significance did not remain in the adjusted analysis. There was a positive association between economic level and donation in the previous year, with the prevalence of blood donation in the previous year almost twice as high in economic classes A and B as in classes D and E.
Of the third level variables, only self-perception of health had a positive association with blood donation: individuals who perceived themselves as having excellent or very good state of health donated 2.3 times more than those who had a regular or poor perception of their health.
The prevalence of loyal donors was 3.6% (95% CI: 2.9; 4.3) ( level) proved not to be significantly associated with loyal donation. The association of self-perception of health was similar to that found for blood donation in the previous year and having ever donated blood, and also with a linear trend relative to the reference category (self-perception of health as fair or poor). Knowledge of blood donation campaigns, religion and knowledge of someone close who had already donated blood were not associated with loyal donation (Table 3) .
DISCUSSION
A limitation in this study, frequently observed in crosssectional studies, refers to recall bias. However, as the associated factors gave similar results for having ever donated blood and in the year prior to the interview, we consider that recall bias may not have affected the results.
Another factor to be considered is the exclusion of the interviews of people aged 18 and 19. Although those aged 18 and over are able to donate blood, the study Profile of the Brazilian Blood Donor a did not show higher prevalence of outcomes related to blood donation in this age group. Although this is a limitation of the study, such bias probably did not occur.
The prevalence of having ever donated blood was 32%, which is similar to the prevalence of 38% observed in the city of Yazd, Iran, among randomly selected adults aged between 20 and 60. 6 Zaller et al, 14 in a study with a sample of 1,280 individuals in Urumqi, China, found that 27.6% had already donated blood. The prevalence reported in other studies were smaller. 1, 4, 5, 11 The prevalences of blood donation in the previous year of 7.7% is relatively high if we consider that a smaller prevalence was found for Brazil as a whole and in comparison with studies in the United States, which found a prevalence between 4% and 6%. 3 In international literature, the prevalence of blood donation in the previous year showed more variation, ranging from 4% to 11%. 3, 4 These variations might be explained by the cultural and socioeconomic differences between countries.
As for loyal blood donation, the only cross-sectional study that analyzed this aspect, despite using a different methodology from this study, was carried out with students from the University of Maastricht, Netherlands, and found a 7% loyal donor rate, which was higher than in our study (3.6%). 8 Regarding the factors associated, blood donation was higher among male donors in the three evaluations, thus corroborating the literature, 3, 10, 12 as well as the positive association with higher economic and educational levels. 2, 3, 14 Such variables were probably not associated with loyal donation due to their low prevalence, which may have compromised the strength of the analyses. However, the size of the effect encountered was greater than that observed for having ever donated and blood donation in the previous year.
The association with age proved to be very different in the three types of outcome considered. The oldest age group (50-65) had the greatest prevalence of having ever donated blood. On the other hand, the prevalence in the previous year was higher in the youngest group, reducing with age. The intermediary age group (30-49) was the one that was most associated with loyal donation. In the study Profile of the Brazilian Blood Donor, conducted in blood banks throughout the country, having ever donated blood was more prevalent in the youngest age group.
a Also in the study by Godwin et al, 4 it was greater for the 50-70 age group. In other two studies which analyzed the association with age, having ever donated blood was more frequent among people in the intermediary age group (26 to 55). 10 The associations with age found in our study were expected given that people in the oldest age group had had more opportunities for donating blood in their lifetime. Loyal donation was prevalent in the intermediary age group. Younger individuals have perhaps not acquired an awareness of and/or sufficient maturity for recognizing the importance of regular donations, although they are healthier and probably better informed. This behavior may be changing, once higher frequency of donation in the previous year was observed.
As expected, self-perception of health as being excellent/very good proved to be strongly associated with blood donation because people who perceive they are healthy feel more suitable for donating blood and are also less excluded in the triage, when the candidate is questioned about his health characteristics. This was also observed by Godin et al. 4 This association remained after adjustment for the socioeconomic level, which could be a possible confounder (people from a higher socioeconomic level would have better self-perception of their health and donate more blood).
With regard to blood donation campaigns, in our study, more than two thirds of the interviewees reported having seen or heard about many blood donation campaigns. Nevertheless, this fact did not seem to have a positive influence on blood donation, suggesting the need for improving blood donation campaigns so that they really motivate people to become donors. The fact that a great number of people reported having seen or heard about many campaigns on the topic may be due to the fact that the interviews were conducted in November when there is more publicity about blood donation in the media, because 25 th November is National Blood Donor Day. 30% and also raising the number of donations from young people (18 to 29 age group). This study found a donation prevalence of 7.7% in the previous year, 33% of the donors were women and 33% of the donors were also in the 20 to 29 age group. Therefore, in Pelotas, the objectives of the program were achieved. However, the demand for blood and blood components is still greater than donations. The fact that Pelotas is a reference for many smaller towns in the region for treatments, such as in the area of cancerology, may explain the bigger demand, despite its adequate donation prevalence, according to WHO criteria. Perhaps for centers like this it is necessary to reassess the real need for donors in the population in order to maintain adequate stocks of blood and derivatives, which would provide data for improving the quality and effectiveness of the campaigns.
This study, based on a consultation of Brazilian scientific literature, is the first population-based investigation on the topic in Brazil and can serve as the basis for future comparisons in order to evaluate the impact of the measures for increasing the number of donors, particularly loyal donors whose characteristics and blood types are known.
In conclusion, the study identified the groups of people more inclined to donate blood voluntarily and also those who are the least susceptible to this type of behavior. Many people do not give blood for fear of becoming anemic and because they do not know the interval of time between donations and the maximum number of donations allowed. This indicates a substantial need for clarification and specific incentives for making people loyal donors. 9 As blood donation is an attitude that demands taking individual initiative, populationbased studies should investigate the reasons that lead people to donate blood and those that prevent people from having this initiative.
